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COMcheck-EZ

You can use COMcheck-EZ™ to demonstrate that your commercial or high-rise
residential building design complies with the 2000 Edition of the International
Energy Conservation Code (IECC). COMcheck-EZ includes a software method
and a manual method for demonstrating compliance.

The COMcheck-EZ software provides a highly flexible way to demonstrate
compliance with minimal input. The envelope section allows tradeoffs between
envelope components, including roofs, walls, windows, floors, and skylights. The
lighting section enables you to quickly determine if your lighting design meets
interior-lighting power limits. The mechanical section enables you to assemble a
customized list of code requirements that are applicable to the systems and
equipment in your building.

Table Columns and Rows

Many of the main screens have grid-like tables used to enter and store data. You
can delete, move, collapse, and expand the rows and columns in the tables.

Rows

To select a row, click on the leftmost column of that row (the column containing
row numbers). The row will be reversed (black background) when correctly
selected. You can also select multiple rows by clicking and holding down the left
mouse button on the left-hand column and dragging it over the desired rows.

Rows can be moved by:
1. selecting the row(s) to be moved (as described above),
2. releasing the mouse button,

3. clicking and holding down the mouse button on the leftmost column
of any of the selected rows (a small box will appear at the tail end of
the arrow cursor),

4. dragging the mouse to the new location-a thin red line will appear
indicating where the row(s) should be placed,

5. releasing the mouse button when the red line has been placed in the
desired location.

On the main screens, a single table row can also be moved by dragging the
corresponding row label in the tree located to the left of the table. Click the
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mouse on the desired label and drag it to another label on the tree. After
releasing the mouse, the dragged label (and row) will be positioned directly under
the label on which it was dropped. Some restrictions apply to the placement of
rows. In the Envelope screen, for example, window and door rows can be
placed only under exterior wall or basement wall rows. Skylight rows can be
placed only under roof rows.

On the main screens, you can collapse and expand rows by using the tree
located to the left of the table. Rows that fall below a "parent” row on the tree
can be collapsed so they are not displayed. For example, an exterior wall row
with several windows and doors under it can be collapsed to hide the windows
and doors. A tree label with a minus sign to the left of the label is already
expanded. It can be collapsed by clicking on the box containing the minus sign.
Tree labels that are already collapsed have a plus sign to the left of the label.
They can be expanded by clicking the box containing the plus sign. Clicking the
plus or minus sign to the left of the Building label will expand or collapse all rows
in the table.

Columns

You can move table columns by selecting a single column by clicking the left
mouse on the column heading. Select multiple columns by clicking and holding
down the left mouse and dragging it over the desired column headings. Selected
columns will be reversed (black background).

Columns can be moved by:
1. selecting the column(s) to be moved (as described above),
2. releasing the mouse button,

3. clicking and holding down the mouse button on the column heading
of any of the selected columns (a small box will appear at the tail
end of the arrow cursor),

4. dragging the mouse to the new location-a thin red line will appear
indicating where the column(s) should be placed,

5. releasing the mouse button when the red line has been placed in
the desired location.

Table column widths can be modified by moving the mouse over the right edge of
the corresponding column header until the mouse pointer changes to a double-
sided arrow until the mouse pointer changes to a double-sided arrow.

When the mouse pointer changes, drag the column to the desired width.
Columns that have been totally collapsed can be restored by double-clicking the
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mouse on the column header separation (the vertical line in the top row
representing the hidden column).

File Menu

Use the File menu to open existing project data files (Open) and save your
project data (Save). The New option allows you to erase the current data and
begin a new project data file. The Save As option allows you to save your
current project data file to a new name. The program provides options for
previewing and printing compliance certificates, and for directing output to
selected printers (Print Report, Print Preview, and Print Setup, respectively). You
can also save the compliance certificate to a file in rich text format [rtf] (Save
Report) for inclusion in another document. An example building file is provided
with the software ("example.cck").

E example_cck - COMchec

Edit Wiew Options Lo
Mew Clrl+M E
Open... Ctrl+0 =
Save Clrl+5 |
Save Az .

Prnt Report...  Chl+P C
Frint Prexiew -
Print Setup...

Save Report. .

1 example.cck

E xit

Edit Menu

Use the Edit menu to cut, copy, paste, delete, and duplicate data in the tables.
You can also click the right mouse button on any field or tree label to display a
pop-up list with these same options (see Context Menu).



example.cck - COMcheck-EZ

File | Edit ¥iew Options Coder |
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The edit commands can be applied to individual table cells, to a selected table
row, or to multiple selected rows.

Cut

Use the Cut option to delete the highlighted text in a cell. You can paste the
deleted text into another cell of the same type.

Copy

Use the Copy option to copy the highlighted text in a cell. The copied text can be
pasted into another cell of the same type.

Paste

Use the Paste option to paste the last copied text into a selected cell. Note that
you can only paste cell data of the same type.

Delete Row(s)

Use the Delete Row(s) option to delete all selected rows. To select a row, click
on the tree label corresponding to that row or click on the leftmost column of that
row (the column containing row numbers). Multiple consecutive rows can be
selected by holding down the left mouse button on the left-hand column and
dragging it over the desired rows. Non-consecutive rows can be selected by
holding down the Ctrl key while clicking the leftmost column of each row to be
selected. You can also delete rows by selecting the corresponding icon from the
toolbar.

Duplicate Row(s)

Use the Duplicate Row(s) option to duplicate one or more consecutive selected
rows. To select a row, click on the tree label corresponding to that row or click
on the leftmost column of that row (the column containing row numbers).
Multiple consecutive rows can be selected by holding down the left mouse
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button on the left-hand column and dragging it over the desired rows. Non-
consecutive rows can be selected by holding down the Ctrl key while clicking the
leftmost column of each row to be selected. You can also duplicate rows by
selecting the corresponding icon from the toolbar.

View Menu
Use the View menu to view or hide software features.

ﬁexample.cck - COMcheck-EZL

File Edit RYEEN Options Code Help

D | li’vl v Toolbar

v Statuz Bar L
Prﬂii Mandatory Requirements !
M Component Lizt [Mechanicall
o Bui Bequirements List [Mechanical)
i |nzpection Checklist (Mechamical] B

Toolbar and Status Bar

The Toolbar and Status Bar options hide or display the Toolbar or Status Bar.

Mandatory Requirements

The Mandatory Requirements option displays requirements that must be met by
all buildings in addition to the requirements determined to be applicable by the
software. You may view and print separate mandatory requirements for
Envelope, Lighting, and Mechanical.

Component List (Mechanical)

The Component List option displays a table on the right side of the Mechanical
screen. The table contains all HVAC system, plant, and water heating
components you have created. The table also contains a column for entering the
guantity of each component.

Requirements List (Mechanical)

The Requirements List option displays a comprehensive description of
requirements applicable to the selected component or system. If you select the
Building label in the tree at the left of the screen, the list of requirements
applicable to all building systems is displayed. If you select a specific



mechanical component label in the tree, the requirements applicable to only that
component are displayed.

Inspection Checklist (Mechanical)

The Inspection Checklist option is another way to view the lists of requirements.
This option displays the same lists of requirements as the Requirements List
option but in an abbreviated (checklist) format. Selecting the Building label in the
tree displays the list of requirements for the building. Selecting a specific
mechanical component label displays the requirements applicable to only that
component.

Options Menu

Use the Options menu to toggle optional software features on or off. All features
under the Options menu are optional--none are required to demonstrate
compliance.

ﬁ example cck - COMcheck-EZ

File Edit iew | Dptions Code Help

Ol = E Commentz/Descrption [Envelope]
Proiect i Orientation [Envelope]
roje Draylight Contral Factar [Envelope]
Roof |Skwi£ Swaces |Liattmg]

| Eremphiones and Al owanees [ Lattmg)

Comments/Description (Envelope)

Select this option to create a Comments/Description column on the Envelope
screen. Use the Comments/Description column to type additional information
about a building assembly that you wish to be included in the Inspection
Checklist, such as its location. The blank Comment lines provided in the
Inspection Checklist are replaced with any text entered in this column.

Orientation (Envelope)

Use the Orientation option to add a column to the Envelope screen to select
North, East, South, or West orientations for each exterior wall, window, door,
and basement wall assembly. If an orientation is selected for an assembly linked
to other assemblies (such as a window linked to an exterior wall), the orientation
for all of the linked assemblies is changed to match the new selection.



If an orientation has been assigned to each wall, window, door, and below-grade
wall assembly, the compliance calculation will be based on a proposed building
using those orientations. This result may be slightly different than the result
obtained when orientation is not specified. In the latter case, assemblies are
assumed to be equally distributed according to a code-specified aspect ratio. The
orientation-specific compliance calculation will not be performed until all
assemblies have been assigned an orientation.

Daylight Control Factor (Envelope)

If you select Daylight Control Factor, COMcheck-EZ adds two columns to the
Envelope screen--DLCF (daylight control factor) and VLT (visible light
transmittance). To receive credit for DLCFs, you must enter the DLCF for all
exterior wall, window , and door components; the VLT for each window; and the
orientation of each exterior wall, window, door, and basement wall assembly.

The Daylight Control Factor (DLCF) option offers modest credit toward envelope
compliance where automatic lighting controls for daylight use are used. To
activate this option, select Daylight Control Factor from the Options menu. When
this option is selected, two new columns are added to the table on the Envelope
screen. The VLT column is used to enter the visible light transmittance (VLT)
of windows. The DLCF column is used to enter the daylight control factor.

The DLCF is the fraction of the installed lighting power within 15 ft of the exterior
wall that will be automatically controlled for daylight use. The software accepts
values from 0.0 to 1.0. If the lights will not be controlled for daylight use, the
appropriate value to use is zero.

DLCF is an attribute of a daylit exterior zone, of which windows, the electric
lighting systems, and the daylight control systems are parts. Thus, whatever
DLCF value you enter applies uniformly to all components of the daylit zone,
which includes an exterior wall and all windows and doors that penetrate the wall.
Changing the DLCF for one of these components changes it for them all. To
calculate DLCF, sum the wattage of all electric lights in a 15-ft deep daylit zone
that runs the length of the exterior wall, then calculate the decimal fraction of that
wattage controlled by daylight sensors.

This feature of the code is intended to permit the use of higher window-wall ratios
and higher VLT glazings when used in conjunction with automatic lighting
controls for daylighting. Use of DLCF and VLT are only appropriate where such
controls are to be used.

The DLCF is dependent on orientation, so components must be entered using
the Orientation option if Daylight Control Factor is selected. If the Orientation

option was not previously selected, the software will automatically select it and
add the Orientation column to the table. If a DLCF is entered for an assembly



linked to other assemblies (such as a window linked to an exterior wall), the
DLCEF for all linked assemblies is changed to match the new value.

Visible Light Transmittance (Envelope)

The VLT input column is displayed only after the DLCF option has been selected
from the Options menu and provides benefit only when used in conjunction with
DLCF. VLT is the decimal fraction of visible light that passes through the
window. The software accepts values from 0.0 to 1.0. See manufacturer's
literature for the correct value to use with your selected glazing product. For a
typical VLT value for the glazing characteristics you have selected, click with the
right mouse button on the VLT input field and select Use Typical. The Use
Typical feature provides values that can be used in preliminary evaluations
before actual product selections have been made.

Spaces (Lighting)

The Spaces option allows you to link lighting fixtures to spaces within the
building. The tree on the left side of the Lighting screen shows the linkage
between each space and the fixtures within it. The Spaces option is
recommended because it simplifies verification of fixture counts.

Exemptions and Allowances (Lighting)

To identify an exempt fixture, first make sure Exemptions and Allowances is
checked in the Options menu.

Exemptions

To use the optional exemptions feature, click the mouse on the Exemption
Allowance column of that fixture. A pop-up list will be displayed giving you a
choice of None, Exemption, or Allowance; select Exemption. A second list will be
displayed giving you a choice of the types of exemptions available under the
code. Select the type of exemption that applies to the fixture type, or None if the
fixtures do not qualify for an exemption. When a set of lighting fixtures is
identified as exempt, the power for the fixtures is omitted from the wattage total
for the building. We recommend that all fixtures-both exempt and nonexempt-be
listed in order to clarify where exemptions have been claimed and to streamline
plan review and inspection.

The 2000 IECC permits fixtures used for the following purposes to be treated as
exempt from inclusion in interior lighting power totals:

1. Special Medical/Dental/Research Lighting



2. Professional Sports Arena Playing Field Lighting
3. Gallery/Museum/Monument Exhibits

4. Lighting in Residential Dwelling Units - including guest room lighting
in hotels, motels, boarding houses, high-rise multifamily housing,
and similar buildings

5. Emergency Lighting (Automatic Control) — emergency lighting that is
automatically off during normal building operation

Allowances

To use the optional allowances feature, click the mouse on the Exemption
Allowance column of that fixture. A pop-up list will be displayed giving you a
choice of None, Exemption, or Allowance--select Allowance. A second pop-up
will list the allowances available for that fixture, and a third pop-up will list the
building use types that can be used for that allowance. The following allowances
may be claimed under the 2000 IECC code:

Decorative — qualifying lighting 1) must be for decorative purposes, 2) must be in
addition to general lighting, 3) must be controlled on separate circuits from
general lighting, and 4) the entered area must include only the floor area of the
space containing the decorative lighting.

Visual Display Terminals — qualifying lighting 1) must be installed to meet
requirements of visual display terminals (VDT) as the primary viewing task and 2)
for the entered area, must include only the floor area of the space containing the
VDT lighting.

Merchandise Display — qualifying lighting must be 1) installed to highlight specific
merchandise, 2) in addition to general lighting, 3) and controlled on separate
circuits from general lighting; the entered area must be the area of the specific
merchandise display and NOT the floor area of the space.

Fine Merchandise Display — qualifying lighting must be 1) installed to highlight
fine merchandise such as jewelry, fine apparel, and accessories or china and
silver, 2) in addition to general lighting, 3) and controlled on separate circuits
from general lighting; the entered area must be the area of the actual case or
shelf area for displaying and selling fine merchandise and NOT the floor area of
the space.

Emergency Medical/Pharmacy — qualifying lighting must be installed in spaces
designed for emergency, recovery, medical supply, or pharmacy.

Allowances are only available for certain whole building types and area category
types and can only be taken if one of these building types has already been



created on the Project screen. If none of the applicable building use types has
been created, the Allowance option will be disabled (gray). The following table
lists the building use types for which power allowances are permitted, the
applicable allowance type, and the maximum allowance in W/ft® that is applied by
the software.

Whole Building |Area Category Allowance Type  |Allowance

Type (WIft?)

\ \Bank/FinanciaI Institution \Decorative \1.0

Classroom/Lecture Hall Visual Display 0.35
Terminals

Convention, Conference or  |Decorative 1.0

Meeting Center

\ \Dining \Decorative \1.0

\Exercise Center \Exercise Center \Decorative \1.0

Grocery Store Grocery Store Merchandise 1.6
Display

\ \Hotel Function \Decorative \1.0

\Library \Library \Decorative \1.0

|- 'Lobby-Hotel Decorative 1.0

- Lobby-Other Decorative 1.0

Medical and Medical and Clinical Care  |Visual Display 0.35

Clinical Care Terminals

1.0

Emergency
Medical/Pharmacy

Museum Museum Visual Display 0.35
Terminals

Office Office Visual Display 0.35
Terminals

Religious Religious Worship Decorative 1.0

Worship

Restaurant Restaurant Decorative 1.0

Retail Sales, Retail Sales, Wholesale Merchandise 1.6

Wholesale Showroom Display

Showroom 3.9
Fine Merchandise
Display

Theaters- Theaters-Performance Decorative 1.0
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Performance | | |

After selecting the building use type, a dialog appears asking for the floor area
(ft%) that the allowance applies to. The software will not allow entry of a floor area
larger than the floor area indicated on the Project screen for that building use
type. The software multiplies the allowance (listed in the third column of the table
above) by the square footage entered in this dialog to determine the amount of
additional wattage added directly to the Allowed Wattage total. This allowance,
however, cannot exceed the total proposed wattage of the fixture(s) (the Number
of Fixtures times the Fixture Wattage).

The selected allowance, building use type, and floor area are copied to the
Exemption Allowance field on the Lighting table. You can expand this field to
read the entire entry by dragging the right grid line of the Exemption Allowance
column header to the right.

Context Menu

Clicking the right mouse button on a tree label or table displays a pop-up list,
referred to as a context menu. The context menu options are applied to a single
field in a table or to an entire row in a table, depending on where the mouse is
clicked. If the mouse is clicked on a tree label, the menu options are applied to
the row corresponding to that label. If the mouse is clicked on the left field of a
row in a table, the options are applied to the entire row. Some options are
applicable to individual fields of a table, and the mouse must be clicked on the
given field to activate the option.

i Projecti
U-Factor | SHGC F:l: o
0.037

EE | oeo |
_ o Cut L
| | Copy 0
|| Paste 0
0

ElEte Hiats]
[N iEate Hav |

— Uze Typical I
— Edit iest o
| Edlit s o

Context Menu
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Cut, Copy, Paste, Delete Row(s), and Duplicate
Row(s)

The Cut, Copy, Paste, Delete Row(s), and Duplicate Row(s) options are
available from the Edit menu in the menu bar, from toolbar buttons, and from the
context menus. See the previous section on the Edit menu for a description of
these options. The Cut, Copy, and Paste options can be applied to individual
fields in a table. The Delete Row(s) and Duplicate Row(s) options are always
applied to an entire row or rows.

You cannot duplicate a row of one type and place it over a row of another type.
For example, you cannot duplicate a row in the Envelope table containing a roof
component and place it in a row already containing a window component--this
will generate an error message.

Use Typical

The Use Typical option enables you to enter a common value for products having
the characteristics you have selected. You can use this feature in initial
compliance checking before actual products have been selected. However,
products used in the building must meet or exceed the performance you assume
in the compliance analysis.

The Use Typical option places a common value into an individual field of a table.
For example, after selecting a window component and describing the glazing and
frame characteristics of that window, you can right-click the U-Factor column of
the window component and select the Use Typical option from the Context menu.
The software will supply a window U-factor that is "typical” for a window with
those characteristics. Select Use Typical by right-clicking on the SHGC column
or the VLT column (see VLT), and the software will provide a typical solar heat
gain coefficient (SHGC) value or a typical visible light transmittance value for
the window.

You can also right-click in the Fixture Wattage column on the Lighting screen;
then select Use Typical to have the software provide a typical fixture input
wattage, i.e., for the lamp/ballast combination.

Edit Text

The Edit Text option is used to edit the text on a tree label. When you create a
new envelope assembly or lighting fixture, a new row appears in the
corresponding table and a new tree label appears on the tree to the left. The tree
labels are assigned default names such as Roof 1 or Incandescent 2. These
labels can be changed by clicking the right mouse button on the label and
selecting Edit Text from the Context menu. An edit box will become visible
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where the label used to be, and you can rename the label by typing in the edit
box. Press Enter or click elsewhere when finished. You can enter a maximum
of 128 characters in the edit box. You can also edit tree labels by double-clicking
on the label.

Edit Inputs

The Edit Inputs option is only available on the Envelope screen when right-
clicking on a basement wall row or a slab row. On the Mechanical screen,
components are created using pop-up screens (called dialogs) or a series of
such screens (called a wizard). If you want to change any of the inputs for a
particular mechanical component, click the right mouse button on the tree label
for that component and select Edit System Inputs, Edit Plant Inputs, or Edit SWH
Inputs (the context menu option changes depending on which type of mechanical
component you have selected). The input screen(s) will be redisplayed with your
original inputs, which you can change.

Code Menu

Use the Code menu to select which code version you want the program to use
when determining compliance.

B untitled - cOMcheck-E2

File Edit W“iew Options | Code Help

D[ 3( | 4 [B2 v 901 (0% Coce

20,1 ("99) Skandard

Project | Env  90.1(2001) Standard
1993 IECC
2000 JECC =
2001 TECC
State  [{RER= =
) - Colorado
City I.-'l‘-.l:-lngh:un Beial
Building Use Louisiana
Massachusetts
& wWhole Building Minmesoka
M York
Whole Building Mermonk

Help Menu

The Help menu provides general information on how to use COMcheck-EZ. The
Help Topics option displays all of the Help topics within COMcheck-EZ. The
About COMcheck-EZ option displays the program’s version number and release
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date. If there is an internet connection, the Check for COMcheck Updates option
checks for the most current release of COMcheck available for download and
provides the user an option to download a newer version if available.

Eﬁ example cck - COMcheck-EZ CODE:

File  Edit Wiew Opton: Code | Help

D|@|H| }"o||E| Help Topics
. About COMcheck-EZ. ..

Project Envelope

LCheck for COMcheck Updates
Roof | Skeylight |Ext.'l.-“-.l'a||| e o
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Project Screen

The Project screen is used to provide the software with information such as: 1)
the location of the proposed building (state and city) and 2) the building use
category and area. You may also enter specific project information that identifies
and describes your project.

Location

COMcheck-EZ lists the available cities for each state. If your city is not listed,
choose the closest city with similar weather conditions or consult with your local
building department

Building Use

Use the Whole Building compliance method for buildings that entirely match one
of the available building types. Use the Area Category compliance method for
mixed-use buildings when detailed information about space usage is available.
For some projects, you may have a choice of which compliance method to use.

A list of building types or area categories is displayed when you click the left
mouse in the Whole Building Type or Area Category column of the Building Use
table. The Assembly, Hotel/Motel, and Multifamily options displayed in the
whole-building types list are only available for envelope compliance. To make
them available, you must select the Envelope and/or Mechanical Compliance
Only checkbox. If lighting compliance is to be determined for one of these
building types, you must use the area category method of compliance.

Project Type

Select New Construction or Addition. The selection will be included on the
compliance report although the trade-off calculations remain the same for all
project types.

Additions are treated the same way as New Construction, ignoring the common
walls between the existing building and the addition. All new systems being
added must be entered in the software and must comply with the requirements.
Existing systems simply extended into an addition do not have to be included.

Project Information

e Project Name — Enter a name to identify a specific project.
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Designer/Contractor — Use this field to enter contact information for the
designer/contractor.

Document Author — Enter contact information for the person completing
the compliance documentation.

Notes — Enter any additional information about the project



Envelope Screen

Use the blue-on-white buttons at the top of the Envelope screen to create a list of
building components present in your proposed design. Each component you
select is added to the building components displayed on the Envelope screen.
For each component, enter appropriate values for all fields with white
backgrounds. These fields may include the assembly type, gross area (or
perimeter), cavity R-value, continuous R-value, assembly U-factor, construction
details, SHGC, and/or projection factor. To view an example building
description, open the "example.cck" file.

Concrete slab-on-grade components require a perimeter entered in linear feet
(ft). All other components require an area entered in square feet (ft?). The cavity
R-value input is used for insulation placed between structural members, while the
continuous R-value input is used for insulation that is continuous across the
structure such as rigid-roof insulation or insulating wall sheathing.

After you have completed the description of each new component, the program
automatically updates the compliance results. The results are displayed at the
bottom of the screen in the Envelope box. If TBD (to be determined) is displayed
in this field, you have not filled in all necessary fields. To determine which data
are missing or invalid, look for fields with red-on-white text. In addition to
providing inputs for all red-on-white fields, you must select at least one building
use type and provide its area on the Project screen before the software can
determine compliance.

Roofs

Roofs include portions of the building envelope that are above conditioned
space and are horizontal or tilted at less than 60 degrees from horizontal.

Select the Roof button to add a roof component to the description of your design
on the Envelope screen. Enter each unique roof assembly as a separate
component. You can enter multiple roof elements sharing the same construction
as one component with appropriate total area.

Roof Types

e All-Wood Joist/Truss — wood frame roof structures in which insulation is
placed between structural roof members; e.g., batt or loose-fill insulation in
cathedral ceilings or attic spaces.

e Non-Wood Joist/Truss — metal frame roof structures in which insulation is
placed between structural roof members; e.g., steel bar joists or trusses
with metal webs having insulation below the roof deck.
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e Structural Slab — any roof structure in which the roof is insulated primarily
or exclusively using continuous rigid insulation above the roof deck.

e Metal Roof without Thermal Blocks — metal building roofs where roof
insulation is draped across metal structural members and metal roofing is
attached to the structural members without rigid insulating spacers.

e Metal Roof with Thermal Blocks — metal building roofs where roof
insulation is draped across metal structural members and rigid insulating
spaces are used between structural members and metal roofing. Because
the thermal performance of metal building components is sensitive to
assembly and fastener details, you may find it advantageous to enter
these assemblies using the Other category and U-factors from
manufacturers' literature.

o Other — roof assemblies that do not fit in one of the above five categories
(see Assembly U-Factor under Roof Software Inputs).

Roof Software Inputs
Gross Area

Enter the gross area of the roof component in the Gross Area field. The gross
roof area includes the area of all skylights that penetrate the roof. Skylights are
shown below the roof to which they belong on the tree control on the left side of
the Envelope screen. To change the linkage of a skylight to a roof assembly,
drag the skylight label on the tree to a new roof label and release the mouse. The
roof area should be measured along the insulated boundary between conditioned
and unconditioned space (e.g., along sloping rafters if the roof insulation
follows the slope of the roof).

Cavity Insulation R-Value

Enter the R-value of any insulation to be installed in the cavities between roof
structural members. All R-values should be rated R-values for insulation
materials only. These values are commonly printed on the materials. The
insulating values of other parts of the building assemblies (e.g., ceilings and air
films) are already accounted for by the software based on assembly type.

Continuous Insulation R-Value
Enter the R-value of any continuous roof insulation. Continuous insulation is
insulation that runs continuously over structural members and is free of

significant thermal bridging; one example is rigid foam insulation above the roof
deck. All R-values should be rated R-values for insulation materials. The
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insulating values of other parts of the building assemblies (e.g., ceilings and air
films) are already accounted for by the software based on assembly type.

Assembly U-Factor

If you have selected the Other roof type, enter the overall U-factor of the roof
assembly, including exterior and interior air films. Do not include the finished
ceiling in the U-factor calculation if the space between ceiling and roof structure
is used as an HVAC plenum. Building departments may require supporting
documentation for assemblies entered using the Other roof category and U-
Factor field.

Skylights

Skylights are defined as any transparent or translucent section in a building roof,
which include glazing material (glass or plastic), frame, and curb. Glazing
having a slope less than 60 degrees from horizontal is considered a skylight,
while glazing having a slope greater than 60 degrees from horizontal is
considered a window.

Select the Skylight button to add a skylight component to the description of your
design on the Envelope screen. Enter each unique skylight assembly as a
separate component. You can enter multiple skylight elements having the same
characteristics as one component with the appropriate total area.

Skylight Software Inputs

The software prompts you to enter three skylight characteristics each time you
create a skylight component—frame type and glazing layers are entered in the
Assembly column, and glazing type is entered under the Construction Details
column. Specifying these skylight characteristics is helpful for inspection
purposes and enables the software to provide typical performance characteristics
(i.e., U-factor and SHGC) for various glazing options.

Gross Area

Enter the area of the entire skylight component in square feet measured parallel
to the skylight surface, including both the glazing material and frame. The rough
skylight opening provides an acceptable proxy for this skylight area.

Frame Type and Glazing Layers

The frame type and glazing layers are selected from a pop-up list accessed by
clicking the left mouse button in the Assembly field. For frame materials not
listed, use the frame type that is thermally most similar; e.g., use Wood for metal-
clad wood skylights. The glazing layers field enables you to identify the number
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of glazing layers in the skylight (i.e., single, double, or triple). Low-E coatings are
included in the list because the performance impact of low-emissivity films is
similar to that of additional glass layers.

Glazing Type

The Glazing field (under Construction Details) enables you to identify the type of
glass in the skylight (i.e., clear, tinted, or reflective). Use Reflective if the glass
has a reflective surface, even if the glass is also tinted.

U-Factor

Skylight U-factor is based on the entire assembly, including glazing, sash,
curbing, and other framing elements. Center-of-glass U-factors cannot be used.

U-factors for skylights must be tested and documented by the manufacturer in
accordance with the NFRC test procedure. If an NFRC U factor rating is
available for your skylight, you should use its BB-Size rating (i.e., 48 by 48 in.).

The COMcheck-EZ program includes a feature that enables you to insert a
typical U-factor for the skylight characteristics you have selected. To access this
feature, click the right mouse button on the U-factor input field and select Use
Typical. The Use Typical feature provides values you can use in preliminary
evaluations before selecting actual products. However, the actual ratings of
products put in place in the building must meet or exceed (i.e., be no higher than)
the values you assume in the compliance analysis. Most products on the market
will meet or exceed the performance levels provided by the Use Typical feature.

Solar Heat Gain Coefficient (SHGC)

The Solar Heat Gain Coefficient (SHGC) field enables you to specify the
glazing's effectiveness in rejecting solar heat gain. SHGC is part of a system for
rating glazing performance used by the National Fenestration Rating Council
(NFRC). SHGC is gradually replacing the older index, shading coefficient (SC), in
product literature and design standards. If you are using glass whose
performance is listed in terms of SC, you may convert to SHGC by multiplying
the SC value by 0.87. Although skylight SHGC is an important variable for
energy-efficient design, it is not important in this compliance procedure.
Deviations from the program's typical values for skylight SHGC are unlikely to
impact compliance.

Exterior Walls
Select the Ext. Wall button to add an exterior above-grade wall to the description

of your design on the Envelope screen. Each unique above-grade wall assembly
should be entered as a separate component, but multiple wall elements sharing
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the same construction and orientation (if used) may be entered as one
component with appropriate total area.

Exterior and Interior Wall Types

« Wood Frame, Any Spacing - wood frame walls of any stud depth or
spacing. The category is intended primarily for lightweight walls but may
also be used for walls with masonry veneers.

« Metal Frame, 16" o.c. - metal frame (stud) walls of any gauge or depth,
spaced 16" o.c. The category is intended primarily for lightweight walls but
may also be used for walls with masonry veneers.

e Metal Frame, 24" o.c. - metal frame (stud) walls of any gauge or depth,
spaced 24" o.c. The category is intended primarily for lightweight walls but
may also be used for walls with masonry veneers.

o Metal Wall Without Thermal Blocks - metal building walls where wall
insulation is draped across metal structural members and metal siding is
attached directly to the structural members without rigid insulating
spacers.

e Structural Masonry Wall - a wall construction category used with masonry,
precast, and poured-in-place concrete, and concrete masonry units. You
can select from six specific types of masonry wall.

e Solid Concrete or Masonry <= 8"- solid precast or poured-in-place
concrete, as well as concrete masonry units with grouted cells and
actual thickness of 8" or less.

e Solid Concrete or Masonry >8" - solid precast or poured-in-place
concrete, as well as concrete masonry units with grouted cells and
actual thickness >8".

e« CMU <= 8" with Empty Cells - concrete masonry units (CMUSs) with
at least 50% of the CMU cells free of grout and actual thickness of
8" or less.

e« CMU >8" with Empty Cells - CMUs with at least 50% of the CMU
cells free of grout and actual thickness >8".

« CMU <= 8" with Integral Insulation - CMUs with integral insulation

(e.g., perlite or rigid insulation inserts within the cells of the
concrete masonry units) and actual thickness of 8" or less.
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e« CMU >8" with Integral Insulation - CMUs with integral insulation
(e.g., perlite or rigid insulation inserts within the cells of the
concrete masonry units) and actual thickness >8".

e Other - wall assemblies that do not fit in any of the other above-grade wall
categories. You may also use the Other category if specific features of
your wall give it a significantly lower U-factor than the corresponding
generic wall type listed in the menu. See Assembly U-Factor under
Exterior and Interior Wall Software Inputs.

Warning Note for Integral Insulation

Integral Insulation means insulation placed within the voids of CMUs. Selecting
this wall type automatically gives you credit for integral insulation. Loose-fill
insulation, such as perlite or rigid foam inserts are typically used. The CMU with
Integral Insulation wall types assume loose-fill insulation. For walls with better
performing integral insulation, use the Other wall category.

Do not enter values for Cavity R-Value and Continuous R-Value unless you have
additional insulation attached to this CMU wall assembly. Alternatively, you may
enter CMU walls using the Other wall type, but be prepared to provide supporting
documentation for the U-factor that you are required to enter.

Do not confuse this Integral Insulation discussion with the "Integral” insulation
position input available in ASHRAE's ENVSTD program. COMcheck-EZ does
not provide an insulation position input but instead assumes an "integral” position
for any insulation in above-grade exterior walls, as opposed to assuming the
insulation is either on the interior or exterior of the wall. This fixed assumption
provides the most generous assessment of the benefits of high heat-capacity
walls that would have been available if COMcheck-EZ included a user-input for
insulation position.

Exterior and Interior Wall Software Inputs

Gross Area

Enter the gross area of the wall component in the Gross Area field. The gross
wall area includes the area of all windows and doors that penetrate the wall.
Windows and doors appear below the wall to which they belong on the left side
of the Envelope screen. To change the linkage of a window or door to a wall,
drag the window or door label on the tree to the wall label and release the
mouse. For interior walls, ignore all window and door assemblies that penetrate
the wall.
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Cavity Insulation R-Value

Enter the R-value of any insulation to be installed in the cavities between above-
grade wall structural members. All R-values should be rated R-values for
insulation materials, which are commonly printed on the materials. The
insulating values of other parts of the building assemblies (e.g., gypsum board
and air films) are already accounted for by the software based on assembly type.

Continuous Insulation R-Value

Enter the R-value of any continuous insulation in the above-grade wall.
Continuous insulation is insulation that is continuous over framing members or
furring strips and is free of significant thermal bridging. All R-values should be
rated R-values for insulation materials. The insulating values of other parts of the
building assemblies (e.g., gypsum board and air films) are already accounted for
by the software based on assembly type.

Assembly U-Factor

If you have selected the Other wall type option, enter the overall U-factor of the
above-grade wall assembly, including exterior and interior air films. Building
departments may require supporting documentation for assemblies entered using
the Other wall category and U-Factor field.

Furring Type

The Furring input field is displayed in the Construction Details column for
structural masonry (concrete) above-grade walls. The furring input enables you
to specify the type of furring material (if any) used on the wall. If the wall has no
furring, select None. If the wall assembly employs metallic furring strips, clips, or
framing members, select Metal; otherwise, select Wood.

The furring material is assumed to create some thermal bridging of the insulation
in the cavity between furring members, thereby reducing insulation effectiveness.

Heat Capacity

The Heat Capacity column is only displayed if an exterior wall or basement wall
is created and the Other assembly type is selected. Heat capacity is the amount
of heat (measured in Btus) necessary to raise the temperature of 1 ft* of wall 1°F.
Allowable values are 1 to 25 Btu/(ft* °F), although no additional credit is given for
heat capacity values >21.

Example heat capacities for common wall constructions are shown below:
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'Wall Description 'Heat Capacity
Typical wood- or steel-framed wall 2

2" brick face/framed wall 5

4" prick/framed wall 9

8" block w/empty cores |11

6" concrete wall 14

8" block wi/solid-filled cores 16

12" block 15-18

Solid concrete/masonry wall greater than 8" thick 118-25

To precisely calculate the heat capacity of a wall assembly, sum the products of
the thickness, density, and specific heat of each material layer. These properties
for many common building materials can be found in Chapter 24 of the 1997
ASHRAE Handbook of Fundamentals. Because the specific heats of most
building materials average around 0.2 Btu/(lb®°F), a good approximation of heat
capacity for any wall assembly can be determined by estimating the weight per
square foot of exterior wall surface and dividing by 5.

All COMcheck-EZ compliance calculations assume that any insulation in an
above-grade exterior wall (or above-grade portion of a below-grade wall
assembly) is integral with the thermal mass of the wall, as oppose